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Echocardiography Fisher test Scintigraphy Fisher test
Sensitivity 75% p ~ 0.007 91% P ~ 0.0001
Specificity 78% 88%
Accuracy 78% 90%
tial dose often exceeds half the initial peak activity. 2. Tl clearance from the
blood is monoexponential both after Ex and Rl with comparable decay con-
stants and is not influenced by Ex or the time interval between Ex and RI. 3.
Based on these findings TI can be reinjected immediately after completing
Ex-images without influencing washout kinetics of TI.
The mechanisms of action of tests (increase of cardiac work). explains the
common pathway to both ischemia or perfusional heterogeneity; besides
perfusional alterations precede the development of ischemia. The relatively
higher sensitivity of perfusion imaging, in comparison with echocardiogra-
phy, ever since realises both in milder degree of ischemia due to single-
vessel disease or in sub maximal test.
Thallium-201 In ~ 5)
44 ± 15
36 ± 11*
16 ± 12%*
175 ± 57
173 ± 57
1± 1%
99m012(n ~ 51
In-vivo Validation of Simultaneous
Transmission-emission Protocol (STEP) for
Tc99m-sestamibi SPECT - Quantitative
Comparison with N-13-ammonia PET
Richard E. Stewart, Richard A. Ponto, Christine Z. Dickinson, Larry Meakem,
Rao Chava. Jack E. Juni. William Beaumont Hospital, Royal Oak, Michigan
*p < 0.05 from baseline
There is no effect of TTC staining by coronary artery perfusion on the reli-
ability of 012 myocardial uptake measurement but thallium-201 retention is
significantly reduced. TIC staining may have an important impact on the re-
liability of experimental infarction/reperfusion studies using thallium-201 but
not 99mTc_Q12.
A recent investigation revealed that triphenyl tetrazolium chloride (TTC) stain-
ing had a significant effect on myocardial uptake determinations of radio-
labeled tracers with experimental infarction/reperfusion studies. We there-
fore investigated the impact of TTC staining on technetium-99m-012 and
thallium-201 myocardial uptake in canines during infarction. Ten adult male
mongrel dogs underwent a left anterior descending occlusion for 2 hours and
subsequent injection of 012 or thallium with 30 minutes of circulation. The
whole heart was then excised, washed with saline, and myocardial counts
were determined by a well counter. The heart was then perfused with 1%
TIC stain for 5-10 minutes and then recounted. Results (expressed as JLCi
± SO) are below:
DOB increased flow in both the NI and IS regions. Myocardial MB activity
(%Nl) correlated with flow (MB = 0.69FL + 0.47, r = 0.66, n = 417) when
flow was less than 1 ml/min/gm. However, at higher flow ranges (1 to 4.5
mllmin/gm) MB activity did not correlate with flow (MB = 0.04FL + 0.94, r
= 0.13, n = 543). This resulted in the underestimation of the relative flow
deficit by MB.
Thus, DOB may have limited value for the enhancement of flow hetero-
geneity, since (1) DOB does not augment the flow heterogeneity in the pres-
ence of a moderate flow limiting STEN (49% reduction CFR), and (2) my-
ocardial MB activity does not correlate with JLFL at higher flows induced by
DOB.
Variable attenuation of emitted photons is a major source of artifact and
false-positivity in myocardial perfusion SPECT. To evaluate a new system for
performing simultaneous transmission and emission scans to correct for at-
tenuation, we quantitatively correlated SPECT with same-day N-13-NH3 per-
fusion PET. Method: 7 randomly selected pts underwent rest injection of
7 mCi (259 MBq) Tc99m-sestamibL Standard (Std) SPECT images were ob-
tained using a Prism 3000 triple-detector scanner with parallel-hole collima-
tion. STEP images were then obtained on the same camera using fan-beam
collimation and a 60 mCi Gd-153 transmission source. Two detectors ac-
quired emission data while the 3rd obtained transmission data which was
then used to produce attenuation corrected images. Following a PET Ga-68
transmission scan, same-day resting PET perfusion images were obtained
with 10 mCi N-13-NH3. Std, STEP and PET sections were reformatted to
short-axis sections and activity was determined in ROls drawn in 11 seg-
ments each. Activity in each segment was normalized to the hottest seg-
ment in the volume. Maximum activity in each ROI was used to minimize
partial-volume effects. 77 total segments were analyzed. Results: Activity in
Std images correlated poorly with PET activity(r = 0.02, P = 0.84, NS). STEP
segmental activity was significantly better correlated with PET (r = 0.42, P =
0.0001). Correlation was best in the apex and worst in inferior and anterior
wall by both Std and STEP.
Conclusion: STEP is effective in reducing attenuation artifact in Tc99m-
sestamibi SPECT and results in images quantitatively more comparable to
PET.
Reliability of Q12 and Thallium Myocardial
Uptake Measurements After Triphenyl
Tetrazolium Chioride Staining
Daniel J. Lenihan, Marjorie Gabel. Chris Huth, Richard A. Walsh, Myron C. Gerson.
University of Cincinnati, Cincinnati, Ohio
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Simultaneous Dobutamine Stress
Echocardiography/MIBI-SPECT for Diagnosis of
Coronary Artery Disease
IS JLFL
Dobutamine Stress has a Limited Value for
Enhancing Flow Heterogeneity in the Presence of
a Moderate Stenosis When Used in Conjunction
with Tc99m-Sestamibi Imaging
James J. Yun, Joe C. Wu, Eliot N. Heller. Lawrence I. Deckelbaum. Donald P. Dione.
YiHwa Liu, Frans J. Th. Wackers, Albert J. Sinusas. Yale University, New Haven, CT
Vitantonio Di Bello, Calogero Riccardo Bellina, Giuseppe Boni, Luigi Talarico,
Federica Matteucci, Carmine Di Muro, Nicola Molea, Enrico Magagnini, Maria
Teresa Caputo, Elena Lazzeri, Davide Giorgi, Romano Bianchi, Costantino Giusti. /I
Clinical Medical Institute, Nuclear Medicine Center. University of Pisa, Italy
Dobutamine is a pharmacological agent able to induce myocardial ischemia;
for determine the relative value of Dobutamine Stress Echocardiography and
99m-Tc Sestamibi (MIBI-SPECT) for the detection of myocardial ischemia,
these techniques were simultaneously performed. Forty four consecutive
patients (33 males and 11 females: 50.5 ± 5.1 yrs.) were referred to our
laboratories for a moderate level of pre-test probability for CAD; none of pa-
tients had prior myocardial infarction. None of patients had a severe degree
of hypertension or recently presented unstable angina. All patients were in
adequate pharmacological wash-out. Dobutamine stress echocardiography
was performed following standard protocol; one minute before the stop of
test, an injection of 740 MBq of 99m-Tc MIBI was Lv. infused. The stress
MIBI SPECT imaging were acquired one hour after stress, For resting study
patients were injected of 740 MBq of 99m-Tc MIBI between 24-36 h before
stress. The tests were considered positive for ischemia in presence for Echo
of new wall motion abnormalities and for SPECT of transient perfusional de-
fects. Coronary angiography was performed in all patients (significant coro-
nary stenosis 2: 50%). The agreement between the two methods was fairly
good: 74% (kappa: 0.53, p < 0.001). In comparison with angiography the
two methods showed these level of sensitivity and specificity:
Dobutamine (DOB) is used as an alternative to exercise in conjunction with
Tc99m-sestamibi (MB) SPECT perfusion imaging; however, the utility of
quantitative DOB MB SPECT to enhance flow heterogeneity is not estab-
lished, To validate this approach, we injected MB and radiolabeled micro-
spheres in 6 open chest dogs during DOB stress in the presence of a flow
limiting LCX stenosis (STEN). The proximal LCX was partially occluded, so as
to create a 30 mmHg gradient across the STEN. Radiolabeled microspheres
were injected at baseline (BASE), during STEN, and during DOB stress (10
JLg/kg/min). MB was injected Lv. at peak DOB. Hearts were excised 20 min
after MB injection for postmortem analysis. Hearts were cut into 96 or 192
segments for gamma well counting, for determination of myocardial MB ac-
tivity and microsphere flow (JLFL). The moderate stenosis resulted in impair-
ment of CFR in response to Lc. adenosine (18 JLg) during STEN (pre-STEN:
2.44± 0,21; STEN: 1.24 ± 0.05, P < 0.005)as measured byan epicardial flow
probe. DOB increased heart rate significantly (Pre-DOB: 112 ± 8 bpm; DOB:
141 ± 8 bpm, p < 0.001), and did not significantly reduce mean aortic pres-
sure (Pre-DOB: 80 ± 5; DOB: 95 ± 7, P = ns). Measured JLFL (ml/min/gm)
and MB activity for nonischemic (NI) and ischemic (lSI regions are shown
below (mean ± SEM):
1962-661
1962-671
BASE
STEN
DaB
0.88 ± 0.13
0.5B ± 0.14
1.02 ± 0.37
0.96 ± 018
0.97 ± all
1.B7 ± 0.32*
0.93 ± 0.02
0.59 ± 0.10
0.52 ± 012# 070 ± 006t
*p < 0.05 vs STEN; t P < 0.05 vs IS/NI JLFL; # P ~ ns vs STEN
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PDGF IL-4 Conditioned Media Cellular Lysates
(ng/mll (/Llmll t-PA PAI-l t-PA PAI-l
(ng/1 05 cellsl (ng/105cells) (ng/105cells) (ng/l05cellsJ
0 0 0.164 1450 0.550 25.0
10 0 0321 2178 0.601 27.7
10 500 0.498 t 2041 0.773tt 30.6
100 0 0.775 t 264.6t 1.105t 38.0'
100 500 1.152tt 296.6t 1.195t 44.1 t
Effects of Interleukin-4 and Gamma Interferon on
Platelet-Derived Growth Factor Induction of
Smooth Muscle Cell Fibrinolysis
Weizheng Wang. Hong Jun Chen. Kenneth N. Giedd, Allan Schwartz, Paul
J. Cannon, LeRoy E. Rabbani. Division of Cardiology- Columbia University, New York,
NY
Genistein (300 /LM). an established tyrosine kinase inhibitor, prevented the
actin changes induced by Reox, suggesting the participation of tyrosine ki-
nase pathway(s) in the reorganization of the actin cytoskeleton induced by
Reox. Considering the pivotal role of the actin cytoskeleton in cell motility,
Reox-induced actin changes may represent the first step of a phenotypic
shift leading to endothelial cell migration required for the genesis of blood
vessels.
Conditions Normo Hypo SEM Reox: 5' SEM 45' SEM
Control 100% 101% ±11% 141% ±12'10 127% ±12%
Genistein 100% 104% ± 7% 101% ±10% 105% ±16%
Lawrence E. Crawford, Jay L. Zweier, Pascal J. Goldschmidt-Clermont. Johns
Hopkins University, Baltimore, MD
Ischemia can induce an angiogenic response resulting in physiologically sig-
nificant collateral vascularization of the myocardium. Angiogenesis requires
the migration of endothelial cells, a process which depends upon the dy-
namic remodeling of the actin cytoskeleton. In a model of cultured bovine
aorta endothelial cells exposed to hypoxic conditions (p02 decreasing to 10
± 5 Torr over 4 hours at 37'C) and reoxygenated for up to 45 minutes, we
studied the actin cytoskeleton response to changes in p02. In these condi-
tions, at the end of hypoxia (Hypo), the relative concentration of filamentous
actin and the distribution of the actin stress fibers were unaltered. However,
reoxygenation (Reox) of the cells after 4 hours of Hypo induced within 5 min-
utes a remarkable reorganization of the actin cytoskeleton with rapid poly-
merization of actin filaments leading to an increase in filamentous actin of
41 % above normoxia (Normo) level. Concurrently with the actin polymeriza-
tion, redistribution of the actin filaments to the cortical actin network and
disappearance of central actin stress fibers were observed. Similar results
were obtained using human aorta endothelial cells.
IL-4 potentiated PDGF induction of t-PA antigen. IL-4 and PDGF exerted
only minimal effects on SMC PAI-l production. IFN-y at doses of 10D-5000
u/ml blocked the augmentation of t-PA by IL-4 and PDGF. Taken together,
these results suggest that IL-4 and IFN-y may influence the fibrinolytic milieu
of vascular SMC via interactions with PDGF.
1963-171
Reoxygenation Following Hypoxia Induces the
Reorganization of the Actin Cytoskeleton of
Endothelial Cells
n ~ 6; 'P < 0.05 to control. t p < 0.01 to control, t p < 0.01 to PDGF alone
Interieukin-4 (IL-4) and gamma interferon (IFN-y) are cytokines made by two
different activated T cell subsets which often manifest opposing biological
effects. The induction of smooth muscle cell (SMC) production of tissue plas-
minogen activator (t-PA) by platelet-derived growth factor (PDGF) has been
implicated in the pathologic process of vascular SMC migration in the arterial
wall. We have previously demonstrated that, although IL-4 has no direct ef-
fect on SMC t-PA production, IL-4 increases the production of SMC t-PA anti-
gen in culture media supplemented with 2% fetal bovine serum. IL-4 does
not influence SMC production of plasminogen activator inhibitor-l (PAI-1).
an endogenous inhibitor of t-PA, Moreover, IFN-y diminishes the augmenta-
tion of SMC t-PA antigen induced by IL-4. In order to determine whether the
effects of PDGF on SMC t-PA and PAI-l production could be modulated by
IL-4 and IFN-y, we examined the effects of IL-4 and IFN-y on PDGF-treated
human aortic SMC production of t-PA and PAI-l as determined by ELiSAs for
t-PA and PAI-l antigens in both SMC conditioned media and cellular Iysates:
Variant Angina is not Associated with
Insertion/Deletion Polymorphism of Angiotensin-I
Converting Enzyme (ACE) Gene
Very Early Noninvasive Imaging of Acute
Myocardial Infarcts with Tc-99m-Glucarate
Jagat Narula, A. Petrov, K.Y. Pak, Ban-An Khaw. Northeastern University &
Massachuserts General Hospital, Boston, MA; Molecular Targeting Technologies, Inc.,
Malvern, PA
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Myoung-Mook Lee, Hyo-Soo Kim, Jong-Min Song, Young-Bae Park, Cheul-Ho Kim,
Dae-Won Sohn, Byung-Hee Oh, Yun-Shik Choi, Jung-Don Seo, Young-Woo Lee.
Seoul National University College of Medicine, Seoul, Korea
Background D allele of insertion/deletion polymorphism of angiotensin-I con-
verting enzyme (ACE) gene was reported to be associated with myocardial
infarction and ischemic cardiomyopathy. It was suggested that the possible
mechanism of these of associations might be coronary artery vasopasm.
We therefore studied to know whether variant angina is related with poly-
morphism of ACE gene.
Methods Four groups of patients were studied; (1) variant angina group
(n = 64) who received coronary angiography and provocation test using er-
gonovine or acetylcholine, (2) normal control group (n = 66) whose coro-
nary angiogram was normal, (3) acute ischemic syndrome group (n = 76).
(4) chronic stable angina group (n = 25). Genomic DNA was extracted from
mononuclear cells of peripheral blood and PCR was done.
Results Distribution of genotypic frequency of normal controls (DD : ID: II =
0.152 :0.500 : 0.348, D allele: I allele = 0.402: 0.598) is different from that of
Caucasians (p < 0.005) but similar to that of Japanese. Distribution of geno-
typic frequency of variant angina (DD : ID : II = 0.094: 0.625 : 0.281, D : I =
0.406: 0.594) is neither significantly different from that of normal controls nor
that of ischemic heart disease groups. Furthermore. it is not different from
that of patients (n = 22) who had negative results provocation test (DD : ID : II
= 0.182 : 0.409 : 0.409, D : I = 0.386 : 0.614). In acute ischemic syndrome pa-
tients, D allele was more frequent in patients with normal cholesterol level
than in patients with high cholesterol level (p < 0.05). Among patients with-
out hypertension, DD homozygotes were more frequent in patients with high
left ventricular mass index than low ventricular mass index (p < 0.05).
Conclusions The findings suggest that insertion/deletion polymorphism of
ACE gene is not associated with variant angina, butit is associated with the
development of acute ischemic syndrome in low risk group and the devel-
opment of left ventricular hypertrophy.
Tc-99m glucarate ITG) has been reported to concentrate in the necrotic my-
ocardial tissues. This study compared TG uptake with the standard methods
for the detection of myocardial necrosis in persistently occluded nonreper-
fused (NR) and reperfused (RP) infarcts, and also assessed how quickly in-
farcts can be identified by external gamma imaging.
Experimental infarcts (MI) were produced by occlusion of LAD coronary
artery in 12 rabbits and 4 dogs. LAD territory was reperfused at 3H in all dogs,
and at 40 min in 6 rabbits. The remaining 6 rabbits had NR infarcts. Area at
risk was assessed by TI-201 (0.5-1.0 mCi) scintigraphy, followed byTG (10-
15 mCi) and In-l11 antimyosin (AM, 250-600 /LCi). Scintigraphic visualization
of MI was possible as early as 5 min in RP and 30 min in NR rabbits after TG
administration. AM uptake was observed in the RP-MI within 1-3 H; no AM
uptake was visualized in NR rabbits. TG target/background uptake ratios in
the MI center was 28 in RP rabbits (%ID/g, 0.11 ± 0.01, P = 0.00011, and 12
in NR rabbits (0.064 ± 0.005; p = 0.0001). The corresponding AM ratios were
14: 1 and 2.4: 1, respectively. Blood clearance TV, of TG was 36 min (TV,,, =
6, fJ = 133 min).
In canine RP-MI model, unequivocal visualization of the necrotic coronary
territory was possible within 4-10 min after Lv. TG. There was a direct cor-
relation between TG and AM uptake (r = 0.97, P = 0.0001, n = 314). TI-201
distribution was inversely related to TG (r = -0.79, p = 0.0001) and AM (r =
-0.77, P = 0.0001) distribution.
Preliminary clinical phase I trial with TG shows encouraging results in both
RP and NR infarcts similar to the above experimental studies.
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